West, close to the Mid-Atlantic Ridge, strike-slip in the center, along the Gloria fault, and 56 mostly compressional in the East, from cape São Vicente to the Strait of Gibraltar. The 57 regional tectonic history has been dominated by the long-term evolution of the triple junction 58 between the North-American, African and Eurasian plates, as well as the interaction with 59 velocity between ~1.6 km/s and 3.0 km/s, and a bottom one of 1-2 km with velocity between 215 2.8 km/s and 4.0 km/s. This sedimentary unit exhibits a quite uniform thickness along the 216 southern 120 km of the profile, then thins progressively to the north, and more abruptly 217 landward from ~125 km (between OBS37 and 38). 218
The crust below the sedimentary units shows a rather uniform thickness of ∼7.0 km 219 between 0 km and 160 km. Crustal velocities vary from 4.6-4.8 km/s at the top to 6.9-7.1 220 km/s at the base. The vertical velocity gradient is steeper in the uppermost crust (∼0.45 s -1 in 221 the upper 2 km) than in the lower part (∼0.14 s -1 in the lower 5 km) (Figure 4 ). The Moho 222 depth and geometry is constrained by PmP reflections, and it follows the basement 223 topography along most of the section. The long-wavelength crustal velocity field is ratheruniform laterally, except for a pronounced anomaly centred at 130-145 km (between OBS38 225 and 39), as indicated by the depression of the velocity contours observed in this area ( Figure  226 4) that gets down to the Moho but does not affect the sediments. The anomaly is clearly 227 imaged in figure 6 representing the negative anomalies with respect to a laterally-smoothed 228 velocity average along the profile. As it is observed in this figure, the corresponding anomaly 229 (f1) has an amplitude of -0.5 km/s, dips to the south, and is >10 km-wide. A second crustal-230 scale low-velocity anomaly with similar geometry but lower amplitude (~-0.15 km/s) was 231 also detected at ~90 km (f0 in figure 6 ). 232
The profile section between 160 and 210 km (between OBS41 and 44) corresponds to 233 the rough topographic region between the GCIW and the Algarve Basin. This segment 234
accommodates almost all the crustal thickening. Within ~60 km, the Moho deepens from ~14 235 km to ∼25 km depth (corresponding to a slope of ∼12-13°), so the crust thickens drastically 236 from ~7 km to ∼24 km. Northward from 210 km the vertical velocity gradient decreases 237 (∼0.05 s -1 ), reaching maximum velocities of 6.9-7.0 km/s just above the crust-mantle 238 boundary. The Moho geometry in this section is mainly constrained by PmP arrivals (OBS44 239 in figure 2d). The shallow velocity field at the transition zone from the oceanic domain 240 towards the continent indicates the presence of a thin sediment cover on top of the basement, 241 so that Ps/PsP phases are not distinguished in the record sections, so that the structure of the 242 sedimentary layers and the sediment-basement interface could not be properly defined. In this 243 area, two bathymetric highs are present, one located at ~180 km (the Portimao Bank) and the 244 other one located at 200-210 km (a spur bounding the Portimão canyon). The isovelocity 245 contour of 4.0 km/s reaches there almost the surface, indicating that the basement is possibly 246 outcropping here (BH in Figure 1 ). Two zones of relatively low crustal velocity, similar to 247 that described in the southern part of the model, can be seen at ~180-190 km (between OBS42 248 and 43) and ~225 km (around OBS44) ( Figure 5 ). Both features are also reflected aspronounced, south-dipping, negative velocity anomalies of up to -0.7 km/s that seem to start 250 at the seafloor and reach a maximum depth of 13-14 km (f2 and f3 in figure 6 ). Similarly to 251 f1, f2 and f3 extend laterally to >10 km in the model and show dip angles of 35-45º. 252
The northernmost part of the model, between 210 km and the end of the profile 253 (Figure 4) , corresponds to the upper part of the contouritic drift and shelf and the Algarve 254
Basin, characterized by the Variscan basement. It shows only a residual sedimentary cover 255 that is less than 1 km-thick. In this area the Moho gently deepens from ~25 km at 210 km 256 along profile (between OBS43 and 44) to ~29 km at 260 km (north from OBS45 in figure 1) . 257
A maximum crustal thickness of 29 km is obtained at the coastline, where crustal velocity 258 ranges from ~4.8 km/s and ~7.1 km/s. The velocity field in this area is mainly constrained by 259 the PmP phases recorded in the land stations, so there is a trade-off between lower crustal 260 velocity and Moho location. The upper mantle is sampled by Pn phases only a few kilometres 261 below the Moho, and the obtained velocity appears to be considerably low for upper mantle 262 (7.6-7.7 km/s). 263 264
Uncertainty analysis 265
In order to estimate model parameters uncertainty owing to a combination of data 266 picking errors and other non-linear effects related to the theoretical approximations made, the 267 starting model selected, and the experiment geometry, we performed a Monte Carlo-type 268 stochastic error analysis. The approach followed is similar to that described in Sallarès et al. The worst-resolved part of the model corresponds to the upper mantle, where 302 uncertainty is locally ≥0.2 km/s. A common problem in WAS experiments is that the low 303 mantle velocity gradient makes that Pn phases do not dive deep into the mantle (see DWS plot 304 in figure 5a), so they only carry limited information on the velocity structure of the uppermost 305 few km of the mantle (e.g., Sallarès and Ranero, 2005) . In order to test the reliability of the 306 obtained upper mantle velocity, we performed two additional inversions using the same 307 reference crustal velocity model and data set, but including two end-member uppermost 308 mantle velocities of 7.4 km/s and 8.1 km/s. Both models converged to low mantle velocity 309 ranging between ~7.5 km/s and ~7.8 km/s, respectively. Given that the upper mantle is 310 covered only by Pn to a few km below the Moho, which have a very limited azimuthal 311 coverage and have a limited penetration, the model parameter resolution at the upper mantle 312 is low, so that the velocity represents an average along the ray path. In this context, we suggest that the large, prominent, south-dipping, low-velocity 431 anomalies of figure 6 could be related with the presence of faults created during this rifting 432 episode. Our interpretation is that they represent a smeared, coarse image of either the 433 fractured, altered and fluid-saturated zone surrounding the fault area, or the contrast between 434 rocks with different properties at both sides of the faults. According to our interpretation, f2 435 and f3 would correspond to extensional faults generated during this phase, whereas f1 (and 436 possibly f0) could represent either normal faults created during oceanic spreading or fracture 437 zones. As we explained above, f0 and f1 coincide spatially with the two northernmost "SWIM 438 lineaments", whereas f2 coincides with a south-dipping fault reaching the seafloor that 439 continental earthquakes, which is believed to be associated with a thermal limit that marks the 446 transition between "brittle" upper crust and "ductile" lower crust (e.g. Scholz, 1988) . 447 448 
Implications for regional geodynamic models

